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^iL***!* ( ■ Aromatic Diamine Derivatives, the Preparation ) 

Thereof and Alignment Film Materials 
Containing Same for Liquid Crystal Display Cell 

New aromatic diamine derivatives and the preparation thereof are disclosed 
in this invention. The inventive diamine derivatives can be added to 
conventional polymerization reactions of tetracarboxylic acids and diamines to 
form new polyamic acids. After high-temperature baking, the polyamic acids 
are cyclized to form polyimides. These polyimides can be used as alignment 
materials for liquid crystal display cell and have good alignment property and 
stability, and are effective in promoting pre-tilt angle. 
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1116, 1069, 1001 cm' 1 • "H NMR (DMSO-de, 300 MHz) 5 8.88 (d, J=2.8Hz, 
1H), 8.43 (dd, J=2.8, J=9.3Hz, 1H), 7.21(d,J=8.6Hz, 2H), 7. 10~7.05(m, 3H), 
3.98 (t, J=6.4Hz, 2H), 1.73 (quintet, J=6.7 Hz, 2H), 1.4~1.2(m, 10H), 0.87 (t, 
J=6.2, 3H) • 13 C NMR (DMSO-d*, 75 MHz) 8 157.0, 1 56.1, 146.6, 141.0, 
139.0, 129.7, 122.1, 122.0, 118.3, 116.3, 68.1, 31.5, 29.0, 28.9, 28.8, 25.7, 22.3, 
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J=6.4Hz, 2H), 1.70 (quintet, J=6.8 Hz, 2H), 1.4~1.2(m, 18H), 0.83 (t, J=6.0, 
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— %L ( 35.58 X. ' 0 . 080 ^ ) * £ fift ( 700 $ # ) *a 10% 
Pd/C ( 1 . 78 it ) £ A. 2 #H A «L t ' J&L M & ft & T 
it A a H 4 «h H# «. . *fc # $'J *a J. ■ 

#L A to *'J m £ n it *r # « A ' # *J 1 - [ 4 - ( 2 , 4 - 
^-^J.^ftJ.)^ftJ:]-h-^(26. 15 JL ' 0 . 068 H 

)' J. ^ 85%= it if Kf # : IR (KBr) 3412, 3333,2923, 2850, 
1614, 1515, 1462, 1366, 1219, 1084 crn 1 • *H NMR (DMSO-d*, 300 MHz) 
8 6 .8-6.7 (m, 4H), 6.45(d, J=8.3, 1H), 6.02(d, J=2.2Hz, 1H), 5.79 (dd, J=8.4, 
J=2.4Hz, 1H), 4.61(s, 2H), 4.47(s, 2H),3.81(t, J=6.3Hz, 2H), 1.75~1.55(m, 2H), 
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A7 
B7 



JL - &*fiiVft ( 18 ) 

1.40-1. 10(m, 18H), 0.82 (t, J=6.3Hz, 3H) • 13 C NMR (DMSO-ds, 75 
MHz) 8 153.5, 152.7, 146.1, 140.9, 133.4 , 121.4, 116.8, 115.3, 103.2, 101.5, 
68.0, 31.5, 29.2, 29.0, 28.9, 25.7, 22.3, 14.1 • 

t n 3 

19.5 & (0.0475 % ^ )2,2-"£ [ 4 - ( 4 - /gf Jfc |L A ) ¥■ it ] 
^*t(*.it«Tffi*-* BAPP) > 0.82 A (0.0025 % 
Jf)l-[4-(2,4- — JBr*^ It* )^ HA 
« T ffi «■ * DPP-8)^ 10.9 A (0.05 H ) 1,2,4,5- 
3fc^.fcBf(*.*.«Tffi«.* PMDA) > £ 125 A N- 
f * - 2 - «tb <£- S3 ( « T ffi 'ft ^ S* NMP) t ^ 

tfiTi.il 5 ^ it t ' # A 468 it NMP * # 
' 3f#ms&J&§£i&;& ' * * & /£ A 1 . 10 dl/g - 
jfc & *. £ 3500 rpm T*^#^^^*^T^^ * & 
J*. Jft A # -t- ' 250°C T ffi A « 60 ^ 4t > & & 
St JSr * /» JBI ' M ^ «P « #J 4 it # t 1^3 ^ t t ' 

*i ffl 50 m. *. -si w Rb #j ' 

ft * a% ± ' * A & & ( ^! 3£ : ZLI- 2293 » & Merck 
^ si | it )t > it*#4£i^T^5ft*( crossed 
nicols) ffl at # ' ^fc^lfrik^^AflfefcttTfrflf** 
' *'J ffl fS M £ * *J * (Tilt Angle Tester, TBA) # $'J 
fll fll I it A ^.6 • 
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A7 
B7 



JL > &Wisl*ft ( 19 ) 
t M 4 

18.5 it ( 0 . 045 H Jf ) BAPP^ 1 . 64 it ( 0 . 005 H ^ ) DPP- 8 
& 10.9 i (0.05 ^ 4 ) PMDA > 124 & NMP t ^ ^ 

3. T ^ 30 * B* «. - # 466 & NMP $r * # *f 

«. ' 3£#Xtffc/ft#i&>& • £■ tb # A 1 . 00 dl/ g • 
it * * & 3500 tpmT*#t*^A*$^ * & 4l 
$L * & # -t. ' 250°C T i£ ,4 ^ 60 ^ ♦ ^ & & 

>5- i^J * & ' 41 A. >& & ( SI % : ZLI- 2293 » & Merck 
3 $L it ) «. • ibifc^iiJL^T^ifcAW* 

« >5 * *J «*a*tflL* 4 . 6 ■ 

4.3 it (0. 04 % Jp )BAPP « 3.3 A ( 0 . 0 1 H ^ ) DPP- 8 
& 10. 9 it ( 0 . 05 % ^ ) PMDA • & 74 it NMP + £ SL 
T JR. J& 25 * 8# . # A. 278 it NMP ^ * # If «. • 
«#*«fcJfe«t^*. ' * AltlA 0 . 90 dl/ g o jfc & 
& g. 3500 rpm T^#^^^*^"it a ^ "t^-^^J^ 

* *t JL ' 250°C Tiffi^S 60^^-^^^S&5. 

* # fli m ' 1 ^ « f J 4 i| It t i»j I il t ' ^'J I 
5 0 m. * W Ri #1 ' ^*fef.A^5.ffr^^^ 
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A7 

B7 

J5L * ( 20 ) 

a % ± • >^ * A ft : ZLI-2293 • * Merck ^ s] 

m m ft m m « n & m a 6.8° 
ir w 6 

18.47 it (0.045 H Jf )BAPP - 1.64 it (0.005 H 
-3f ) DPP- 8 - 5.4 A (0.025 ^ 4 ) PMDA JSl 7 . 4 j£ ( 0 . 025 
% ^ ) BPDA( 3' 3'' 4' 4 — g£ Sf ) > 132 

£ NMP t t S T 1 20 B| t ' # A* 493 ^ 
NMP & # <f «. • &#£S&$r&i£>& • & tt $b j£ 
Jk 1 . 05 dl/g • itb S& j& >£. 3500 rpm T^.#^#^*^ 

it B ^€&^3&^^#ji ' 25o°c T*>aAa 60 ^ 
& & m • mm so t * 4: « w #j » # & & at & 

*3 X -f- 4f 6 >fe .% ^ • * ifc * ( S! ft • 

ZLI- 2293 - * Merck 4? C IR. it ) «. ' Jb tc £ it 3. ^. 
T ^ ;^ 9 9 9 r^l t # • * * -1 t iff 4^ A ;^ t 6<J y| *f 

# *& • *i « « a * *j m ft m m n. n $k it & 

10. o • 
t M i 

19.5 & (0.0475 H ^ )BAPP - 0.96 it (0.0025 % 
^ )l-[4-(2,4- - J& & •£ fL J. ) ■£ fL J. ] + - % ( * 
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A7 

B7 

i - &*A-$LW ( 21 ) 

X. v'X T ffi «l A DPP- 12)* 10. 9 it ( 0 • 05 £ ^ ) PMDA ♦ 
& 125 H NMP t *t iT&A 25 >V «. • # Ao ^ 

471 >t nmp m- * # # «. ' ***** ' * 

frb 46 * 1 • 10 dl/g - j& * * ^E. 3500 rpm T t # t ^ 

€^^^t^^.#-L' 250°C T *i fi ^ S 

60 * > f^^^S^^Iafl^ • * «p ii* *l * 

H & & >fe \$L ' Mm 50 Jfc iK. HQ ffl #1 ' # * IB. 

fj^^iffr^7^^ 9 9 B i • * a. * A ( 32 3fc : 

ZLI- 2293 ' & Merck U t it ) t ' i& 7G -f+ iE. 3c ;E, 

^" & A W ifc # • * * -S. * * T 4- A S« * 4^ **f 

m u • m m m m % m m & m m m % & a & 4.3° 

18.5 it (0.045 H Jf )BAPP* 1 . 92 it ( 0 . 005 £ Jf. )DPP-12 
* 10. 9 it ( 0 . 05 H Jf ) PMDA > h£ 125 it NMP t ^ £ 
2 T A 25 * ■# «. > # A. 470 it NMP # # 
«. ' &4?-fc*/»*i&>& ' & tt U ft A 0 . 90 dl/ g • 
i£ * * & 3500 rpm T4fe**&'ffr^*#it:91 * & ^ 
* & # -L ' 250°C T^>S^m 60^^-^^^ 

is. * # m m. ' i ^ «p « i'j 4 i4 t >| t t ' 
mm 5o**4L«w#i'jw>*<a.«.A#i j p-ff4i 

55" ft * A 4t ' * A. * A (34 *; : ZLI-2293 • * Merck 
SI «. it ) «. * *it#4ii^TJfJftA«* 

-24- 



*.«.*X.^.i4« t a B £4**(CNS) A4«t«-(210 X 297>'>*) 



A7 
B7 



-2L > &WifLW ( 22 ) 

« A * 3d *#f'Jffi«A*t<tA 5.6- 

a 9 

12.3 it ( 0 . 03 3£ Jf ) BAPP^ 7 . 69 it ( 0 . 02 H ^ ) DPP- 12 
jH. 10. 9 it ( 0 . 05 % %r ) PMDA ♦ £ 124 A NMP t ^ i 
a T A A 25 * B# £. > # >v 463 A NMP # * # # 
«. ' ' tfc J$L A 0 . 60 dl/g ° 

jfc i£ >& & 3500 rpm T^#^^^*^*it B ^ € ft ^ 
t ^ 1 # ± ' 250°C T a A 3£ 60^4t'^^.^. 

#«J 50 $t ft ffi #J > # * <a 3t A *i X -f- 4f 

^ ft * A ± ' i|t ^ * A (2! ft : ZLI-2293 » & Merck 

« A * ad 4H # *l fll « A *t «. A 15. o - 
rts M frj 1 

20. 5 ^ ( 0 . 05 H Jf ) BAPP & 10. 9 A ( 0 . 05 H Of ) PMDA 

£ 126 it NMP t^SlTilJl 15 8f t ' # *> A 
470 it NMP # * # If «. ' ' * 

Jfc Ifi Jt A 1 • 22 dl/g • otfc & >& £ 3500 rpm T t # f ^ 

18 «ft4L*^iJfe#Ji' 250°C t *» & A a 

60 ^ 4ft - *g A * 8& 35. Jfr ft Jig At ' & 4 « *I Sfc 
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MBfljH ( 23 ) 




ft 


Jt ^ & m «. ' *j ffl so «. #. w n* #j ' * 




«. 




3& : 


ZLI- 2293 • & Merck & $1 %, j& ) ft ' jfc it #! 






* a* At&SlfttfAitflL* 2.6 - 






4ft #] 2 






20. 5 it ( 0 . 05 £ ) BAPP * 5.4 it ( 0 . 025 £ Jf ) PMDA 




7.4 it (0 . 025 £ )BPDA • £ 133 it NMP t 


i: 




T ML M 20 <J> ft . # A. 500 it NMP # * 




ft 


'^#^^S&;£g£;^>&'£-tf:#£>£.i% 1.15 


dl/g - 




* «. -S. 3500 rpm T^#^^^*^it B ^ € 






£ # JL - 250°C T ffi A S 60^^»^ 






3. Jft # JHI JBt > ^^«P«#J4,it#^^>|i 


• ft ' 


*H 




ft 




ft * A :fc ' >* «. A Sfc : ZLI- 2293 . & 


Merck 




e\ & it )ft ' A 7C # *I m m « A * »J 4ft # 






A it tt. * 3 . 0 o 






a#f«3£9A**W 1 i 2 4: li ^ it 


- # 




9i *» 4t — + - 
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A7 
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JL > ( 24 ) 



* - 













R A PP 

DArr 


Urr-5 


nop 1 9 




RPDA 


1f#'J3 




< 

j 








ft 


3.6 




90 


10 




100 






4.6 


5 


80 


20 




100 




ft 


6.8 


^#'J6 


90 


10 




50 


50 




10.0 


*** 7 


95 




5 


100 




ft 


4.3 


**J 8 


90 




10 


100 






5.6 


9 


60 




40 


100 




ft 


15.0 


tblfcfcl 1 


100 






100 






2.6 




100 






50 


50 




3.0 
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A8 
B8 
C8 
D8 



i.-«i>^-«f#i* * # * # ^ ( i ) ^ # 



Ri - R 2 - R 3 ' Rs * Re m 3l A £ * - AT * 4ft f 

R 4 A C 4 -C 20 £t * - CO2R7 * CONR 7 jfc ( CH 2 ) n CF 3 • 
t n A 1 - 5 4t *. ' X R 7 -4 C 4 - C 20 & • 
2.*Htttt#*JJ£ffl* 1 ^ ^ * * — J» «f £ 
# . t Ri- R 2 ^ R 3 ^ Rs^ R 6 4- « i A ifc C1-C5 
*fc £ - R 4 J& C 4 - C 20 S ^ fl£ ^ & ® £ £ #r 

i ^ J: i 2-#.^ 4 - is. • 

4ft » £■ A l-[4-(2,4- - 

$7 ' * # A l-[4-(2,4-— «pJt^|L*)*|LJt] 

+ — at ° 
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A8 
B8 
C8 
D8 



5,-«t#*ti»**J*H i * * (1Mb ^ 
4fr 4l ;*r * • £. & T ?'J # m : 

(a);**ta.#***#|#£T ' 3$. (II)4l — *8 & 

% At m 



N02 



# ^ (III)iL JL SI -ft ^ $7 JSL M 

OH 



* (II) 



R 3 



OH 



# s»j ^ (iv)4l 4b & $7 ; 

0 2 N^^ $ /N0 2 




R« * (IV) 



OH 

( b ) ^ & ( IV) 4b & #7 * « 4b th R 4 X • ^ ft >3L # 41 
**#4Ti4fi-*t*^>R.il ' # 5'J ^ (V)^fb 
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A8 
B8 
C8 
D8 



* ttt-fctfJjfcffl 




* (V) 




OR4 

(c)#*(V)-ffc^«jifeiff-A'ffciLA • # M A (I) 
-ffc ^ Vt ' 



$- t Ri - R 2 * R3 * R4 » R 5 ^ R 6 * # *» t it -#• *I 

Cl 2L Br 4l A * 3k S 0 

#1 « ig. i! & 1^ IB » T ^ * N - ¥ *S- - 

N.N-— <f J: S& fl£ N.N- — ¥ J. <? S& 3& • 

8 . * Ht t * 4 #J ft IS * 5^^7*'*t#^^ 
#> i£ il & C 4 -C 20 ^lt Ift^i * & -ft # >& 
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*.<*.3tX.£.i&fl t B B fc##(CNS) A4*M*-<210 x 2974f*) 



A8 
B8 
C8 

D8 

A * * — ^ Sf If 1 * ^ - Jft«*^AAfiil 

# . *ttt-JBf&^JL^ 5 I ft t 

* tfr *I iS ffl £ l^-^^(I)^-^^f4.^° 

10. ft Ht t * 4 *I J£ H # 93l4Lfc*3£*r#l8':£ 
+ Jttfetei^ 20 H ^ ft * t if 4 *I 
& m % 1 31 4l 3, (I) — Jlfc $r 4fc 8 

11. ft & t * 4 *l IS ® * 9^^.**5&JBr«»'* 
t f - t ^ l-[4-(2,4-— «f*^fL*)¥IL 

12. & t ft * *i la s % 9 ^ ^ & m & m m » ' * 

t * — Jft & l-[4-(2,4- — JBrA^H*)^IL 

A ] + — *fc " 
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